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Hydrogen and Fuel Cell Technology Growth Worldwide
M

W

Transport shows largest 
growth:  includes buses, 

trucks, cars, rail, forklifts, etc.

Source: E4tech for DOE analysis project

Global FCEVs doubled to >25,200 
>12.3K sold in 2019 vs. 5.8K in 2018

Source: IEA (2020), Hydrogen, IEA, Paris, https://www.iea.org/reports/hydrogen

25-fold increase in electrolyzers 
deployed in the last decade

<1MW in 2010 to >25 MW by the end of 2019

470 H2 fueling stations worldwide 
> 20% increase from 2018

Global fuel fell shipments surpass 1 GW
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US DOE Integrated Hydrogen Program

Released November 2020 - www.hydrogen.energy.gov
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• Overcome technical barriers through basic and applied 
research and development 

• Integrate, demonstrate, and validate “first-of-a-kind” 
hydrogen and related technologies

• Accelerate the transition of innovations and technologies 
to the private sector 

• Address institutional issues including safety concerns, 
education and workforce development, and the 
development of codes and standards

• Identify, implement, and refine appropriate strategies
for federal programs to catalyze a sustainable market and 
concomitant benefits to the economy, the environment, 
and energy security 

The Program works in partnership with 
stakeholders to:

Hydrogen Program Vision and Objectives
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Portfolio Includes Hydrogen Production from Diverse Sources and Pathways
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Key Program Targets and Key R&D Office Activities
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Hydrogen is one part of a Comprehensive Energy Portfolio

H2@Scale: Enabling affordable, reliable, clean, and secure energy across sectors

• Hydrogen can address specific 
applications across sectors that 
are hard to decarbonize

• Today: 10MMT H2 in the U.S.
• Economic Potential:  2 to 4x more

Strategies
• Scale up technologies in key 

sectors
• Continue R&D to reduce cost and 

improve performance, reliability
• Address enablers: harmonization 

of codes, standards, safety, global 
supply chain, workforce 
development, sustainable markets

Source: U.S. DOE Hydrogen and Fuel Cell Technologies Office, https://www.energy.gov/eere/fuelcells/h2scale
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Key Programmatic Areas

Includes early stage R&D: Funding Opportunity 
Announcements (FOAs) for industry, universities 
and national labs, including consortia

CRADA = Cooperative Research and Development Agreement
SPP- Strategic Partnership Project (‘Work for Others’)

2 New Lab Consortia 
Just Announced:

H2NEW and 
Million Mile Fuel Cell 

Truck Consortium

Just Announced: $64M for 18 projects including R&D and demonstrations at ports and datacenters, and a workforce 
development program . Includes collaboration with Advanced Manufacturing Office and Vehicles Office in EERE

And includes later stage RD&D: Leverages 
private sector for large-scale demonstrations and 
cost-shared RD&D. Demos in TX, FL, Midwest, CA 
and more

Over 25 CRADA projects with private sector
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Examples of H2@Scale Analysis and Demonstration Projects

Red: Only regions where projected industrial &
transportation demand exceeds supply. 

Hydrogen Availability

Assessing resource availability.  
Most regions have sufficient resources.

Hydrogen Demand Potential 

*Includes 1 project by Office of Nuclear Energy

New H2@Scale demonstration projects 
cover range of applications

New marine and 
data center 

projects

Solar, wind, nuclear, and 
waste to H2 projects
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Texas Florida Site selection in process

Demonstration of H2@Scale: Different regions, hydrogen sources and end uses

Total Budget
$10.8M

Wind, Solar,

RNG/Waste

Total budget

$9.1M

Solar-to-H2 with 
End Uses

Total Budget

$7.2M

Nuclear-to-H2 for 
at-Plant Use

Example of H2@Scale Demonstration Projects
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Marine Application H2 for Data Center

Demonstration of H2@Scale: Different regions, hydrogen sources and end uses

Total Budget 
$16M

Electrolyzer and 
fuel cell for marine 

application

Total Budget

$13.7M

PEM fuel cell for 
data center power

Examples of H2@Scale Demonstration Projects -2020

1.5MW fuel cell to meet data center 
requirements and future scale up

1st-of-its-kind maritime H2 refueling on 
floating barge - up to 530 kg H2 /day

H2 for Steel Production

Total Budgets

$5.7M & $7.2M

DRI-process and 
grid-interactive 

steelmaking

Reduction of 
30% in energy 

and 40% 
emissions vs 
conventional 

DRI  processes

1 ton/wk
iron prod.; 
scaled to 

5,000 
ton/day
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Electrolysis Cost  – Recent Independent Analyses

Source: IEA Hydrogen Future Report 2019

$0.03/kWh
can get <$2/kg

$2/kg H2 is achievable at about $0.03/kWh 
electricity cost and high utilization

Today’s Polymer Electrolyte Membrane (PEM) 
electrolyzers require 65 75% cost reduction

Today’s hydrogen cost from PEM electrolyzers: ~ $5 to $6/kg at $0.05 to $0.07/kWh
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Boston, MA

Urbana-

Champaign, IL

Santa Clara, 

CA

Emeryville, 

CA

Costa Mesa, 

CA

Oakland, 

CA

San Jose, 

CA 

Sonoma, CA

Palm Springs, 

CA

Austin, TX

Sugar 

Land, TX

Hawaii

Tempe, AZ

San Carlos, 

CA

Orlando, FL

Hertford, NC

Canandaigua, 

NY

Lincoln, RI

New York

Columbus, 

OH

Leesport, PA

Mahwah, NJOhio

Douglas County, 

WA

MA

U.S. Hydrogen Electrolyzer Locations and Capacity (KW)

Over 13 MW in PEM* electrolyzer 
capacity installed/underway 

across the U.S.
____________________________________________

Electrolyzer 

Power Capacity

120 KW

180 KW

500 KW

1000 KW

1250 KW

2000 KW

5000 KW

Source: U.S. DOE Hydrogen and Fuel Cell Technologies Office 
based on manufacturer input and publicly available 

information - October 2020

* Polymer electrolyte membrane

Announced

Underway
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Collaboration 
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“No one can whistle a symphony. It 
takes a whole orchestra to play it.”

- H. Luccock
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Examples of Global Collaboration

Coordinating across global partnerships: IPHE, Ministerials, Mission Innovation, IEA, etc. 
Global Center for Hydrogen Safety established to share best practices, training resources and information

Key Activities: Harmonization of codes & 
standards, Information sharing on safety, 
policies, regulations,  analysis, education.
Task force on developing H2 production 

analysis methodology to facilitate 
international trade, global RD&D monitoring

Hydrogen and Clean 
Energy Ministerials

Mission Innovation
Hydrogen Challenge

Elected Chair and 
Vice-Chair, 2018

International 
Energy Agency

Fact Sheet Translated into 
Japanese

www.aiche.org/CHS

New Chair: Dec 2020: The Netherlands

Vice Chairs: U.S. Japan

www.iphe.net

Over 20 

countries

Formed 

in 2003
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Oct 8 - Hydrogen and Fuel 
Cells Day 
(Held on its very 

own atomic
weight-day) 

Resources and Events

Sign up to receive hydrogen and fuel cell updates
www.energy.gov/eere/fuelcells/fuel-cell-technologies-office-newsletter

Learn more at: energy.gov/eere/fuelcells AND www.hydrogen.energy.gov

Learn more: 

Save the Date
June 8-10, 2021 Annual Merit 
Review and Peer Evaluation 
Meeting  for the Hydrogen and 
Fuel Cells Program in Arlington, 
VA

Resources

Download 
H2IQ For Free

energy.gov/eere/fuelcells/fuel-cell-
technologies-office-webinars

energy.gov/eere/fuelcells/downloads/
increase-your-h2iq-training-resource

Join Monthly 
H2IQ Hour Webinars

Visit H2tools.Org For Hydrogen 
Safety And Lessons Learned 
https://h2tools.org/

http://www.energy.gov/eere/fuelcells/fuel-cell-technologies-office-webinars
https://h2tools.org/


Thank You

www. hydrogen.energy.gov

Dr. Sunita Satyapal, Director
Hydrogen and Fuel Cell Technologies Office 

Sunita.satyapal@ee.doe.gov
https://www.energy.gov/eere/fuelcells/hydrogen-and-fuel-cell-technologies-office

mailto:Sunita.satyapal@ee.doe.gov
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